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OBJECTIVE

Although initial pathological studies indicate the high prevalence of gastrointestinal cancers in northern
Iran, to our knowledge, no population-based cancer registry studies have been conducted on gastroin-
testinal cancers. Hence, the present research aimed to review the epidemiologic status of gastrointestinal
cancers in northern Iran region using the population-based cancer registry data.

METHODS

This cross-sectional study was conducted on 4460 subjects in the Mazandaran Population-Based Cancer
Registry, which is located in the North of Iran. Among gastrointestinal cancers diagnosed between 2014
and 2015, cancers with codes C15 to C26 were collected. Age-standardized incidence rate (ASR) (per
100,000 person-years) were calculated as standardized to the world standard population using the direct
standardization method.

RESULTS

This study results showed that a total of 1318 (29.5%) people were afflicted with gastrointestinal cancers in
the studied area, the most prevalent of which included gastric cancer (44.2%), colorectal cancer (27.2%),
and esophageal cancer (13.5%). The mean age of the subjects was 66.15+14.7, and 804 of them (61%) were
male. ASR in men and women was equal to 5.56 and 4.03 for esophageal cancer, 20.44 and 10.14 for gastric
cancer, 1.61 and 1.4 for pancreatic cancer, and 10.86 and 8.74 for colorectal cancer and there was a signifi-
cancant difference (p=0.008) for sex distribution in these cancers.

CONCLUSION

The findings obtained in this study suggested that gastrointestinal cancers account for a substantial per-
centage of cancers in northern Iran and that gastric cancer is the most prevalent type of gastrointestinal
cancers in this region.
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Introduction

Cancer is considered a major public health problem in
developed countries, whereas 60% of the disease and

70% of the deaths from cancer in 2008 occurred in the
developing countries.[1,2]

According to the reports of Iran’s Ministry of Health
and Medical Education, cancers is the third leading
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cause of death in this country after coronary artery
diseases and accidents|3,4] because unfortunately lim-
ited national programs are implemented in Iran in ac-
cordance with WHO guidelines for cancer screening
and prevention.[5] The incidence of gastric cancer is
declining in developed countries, such as the US and
Canada,[6] whereas it is increasing in Asian and the
developing countries.[6,7] The risk of affliction with
gastric cancer is higher in the northern and northwest
Iran, while it is moderate in the western and central
provinces and low in the southern regions.[8]

The incidence of diseases in different regions may
vary depending on genetic and dietary differences.[7]
The results from the previous studies have highlighted
the effects of behavioral and environmental factors on
the development of gastric cancer around the world.
The changes marked in the different geographic areas,
on the one hand, and the highlighted differences in the
frequency of environmental risk factors, on the other
hand, provide an opportunity for research on the pa-
thology of gastric cancer.[9]

Primary liver cancer is the sixth common cancer
and the second leading cause of death from cancers
in the world.[10] The highest incidence of liver cancer
(50%) has been observed in Eastern Asia, Southeast
Asia, and Northern Africa.[10] The geographic regions
of the world are divided into three categories according
to the epidemiological distribution of hepatocellular
carcinoma (HCC), including low, moderate, and high
incidence, which occur in Southern Asia, Sub-Saharan
Africa, Northern America, and Europe.[11] The differ-
ence in the geographical distribution of viral hepatitis
B and C, genetic differences, lifestyles, and the distri-
bution of environmental carcinogens, such as aflatoxin,
have caused discrepancies in the geographical distri-
bution, population, and the number of hepatitis cases
in the developed and developing countries.[11] As a
country in the Middle East, Iran is an area with a low
incidence of liver cancer.[12]

Colorectal cancer (CRC) is the third and second
most common cancer in men and women, respectively,
with 1.3 million new cases annually.[13] Considering
the demographic patterns, the global burden of CRC
is expected to increase by 60% and exceed 2.2 million
new cases and 1.1 million deaths by 2030.[10] There
are significant differences in the incidence and mortal-
ity rate among different ethnic and racial groups.[14]
While the annual CRC incidence in Northern America
and Europe is 30-50 cases in every 100.000 people, this
figure is equal to 37 cases in every 100.000 people in
Middle Eastern countries. The cultural changes in the
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Third World have led to a rapid rise in the incidence of
CRC in these countries.[15,16]

Gallbladder cancer is one of the most common
malignant cancers in the biliary system and the sixth
common type of biliary-gastric cancers.[17] This type
of cancer is currently difficult to be an early diagnosis
and prognosis. The findings of a study revealed that the
mean survival of patients with advanced gallbladder
cancer is six months and its 5-year survival rate is ap-
proximately 5%.[18]

Esophageal cancer is the eighth most common can-
cer in the world and the sixth cause of cancer deaths.
[19,20] The term “Asian Esophageal Cancer Belt” ex-
tends from eastern Turkey through Iraq, Iran, and the
southern part of the former Soviet Union (Kazakhstan,
Turkmenistan, Uzbekistan, and Tajikistan) to Mon-
golia and western/northern China. The incidence of
esophageal cancer is estimated to be 100 cases in every
100.000 people [21,22] and rapid progress are major
features of this cancer,and diet plays an important role
in its [21,23] pathogenesis.[24]

Pancreatic cancer is one of the main causes of can-
cer deaths in developed countries and one of the most
common malignant neoplasms around the world.
[10,25] Based on GLOBOCAN 2012 estimates, pancre-
atic cancer causes more than 331.000 deaths annually
and is ranked seventh among the causes of cancer-re-
lated deaths in both genders. Approximately 338.000
people were diagnosed with pancreatic cancer in 2012,
making it the 11th most common type of cancer.[10]
The 5-year survival rate for pancreatic cancer has been
estimated to be less than 5%.[10,26] Since there is no
screening method for pancreatic cancer, early preven-
tion is of special importance for patients. Hence, it is
necessary to achieve a better understand-ing of the epi-
demiology and identify the risk factors for pancreatic
cancer.[27]

With a total area of 23.800 km?, Mazandaran
Province is located in northern Iran in the vicinity of
Alborz Mountains (Fig. 1).[28] Drinking water used by
people in this area is rich in minerals.[29] Mazandaran
Province is located on the gastrointestinal cancer belt
and even Ramsar, one of its towns, is one of the most
notorious regions of the world because of high levels
of radium in its rocks, soil, and underground waters,
exposing the inhabitants to excessive levels of ICRP-60
radium (20 mSv y-1).[30]

Although initial pathological studies indicate the
high prevalence of gastrointestinal cancers in this
region of Iran, a few population-based cancer regis-
try studies have been conducted on gastrointestinal
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cancers. Hence, the present research aims to review
the epidemiologic status of gastrointestinal cancers in
this region using the population-based cancer regis-
try data.

Materials and Methods

This is a cross-sectional study and population-based
survey on 4460 subjects in the Mazandaran Popula-
tion-Based Cancer Registry (MazPCR) office, which is
located in Mazandaran province in the North of Iran.
Cancer cases were classified according to International
Classification of Diseases for Oncology, the third edi-
tion (ICD-O-III). The data for this project on gastroin-
testinal cancers diagnosed between 2014-2015 (one
solar year) were collected based on related checklists
MazPCR office of Mazandaran University of Medical
Sciences include; C15 (Esophagus), C16 (Stomach),
C17 (Small intestine), C18 (Colon), C19 (Rectosigmoid
junction), C20 (Rectum), C21 (Anus and anal canal),
C22(Liver and intrahepatic bile ducts), C23 (Gallblad-
der), C24 (Other and unspecified parts of biliary tract),
C25 (Pancreas) and C26 (other and ill-defined diges-
tive organs) codes. In this registry, data were obtained
from all hospitals, pathology laboratories, diagnostic
radiology clinics, outpatient public and private clinics,
main insurer organizations in Mazandaran Province
and Health Center of Mazandaran University of Medi-
cal Sciences for cancer-related deaths.

Age-standardized incidence rates (ASR) (per
100,000 person-years) were calculated as standardized
to the world standard population by the direct stan-
dardization method for each cancer by excel software.
ASR were calculated for 5-year age groups (0-4, 5-9,
..., 80-84, 285) and sex. The data were analyzed using
SPSS 16 statistical software and Chi-square, t-test and
Anova tests. A p-value of less than 0.05 was considered
to be statistically significant. This study was approved
by the Ethical Committee of Mazandaran University of
Medical Sciences.

Results

Out of the 4460 newly diagnosed patients with can-
cer in the studied year, 1318 patients (29.5%) were
afflicted with gastrointestinal cancers, 804 of whom
(61%) were male and 514 of them (39%) were female.
The total crude rate of gastrointestinal cancers in the
studied region was obtained to be 47.9 in every 100.000
people. The highest crude rate of gastrointestinal can-
cers was related to Savadkuh (ASR=100.2) and Ram-
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Fig. 1. Map of Iran and Mazandaran province.

sar (ASR=60). In addition, the lowest crude rate was
observed in Abbasabad (ASR=13.2). The mean age of
the subjects was 66.15£14.7. The age distribution of
the two genders is presented in Figure 2. The most fre-
quent age group was 60-64 (15.3%) for women and 80-
84 (13.6%) for men. Overall, the mean age of women
and men with gastrointestinal cancers was equal to
65.1£15.1 and 66.7£14.5, respectively, which suggested
no significant difference (p=0.054).

Out of the studied patients, 490 (52.2%) were living
in urban areas and 448 of them (47.8%) were living in
rural areas (place of residence of 380 patients was un-
known). The cancer diagnosis was based on patholog-
ical examinations, death certificate only (DCO), and
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Fig. 2. Age distribution of the gastrointestinal cancer in
both sexes.
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clinical examinations in 732 (55.5%), 391 (29.7%), and
195 (14.8%) patients, respectively.

The most prevalent cancers included gastric cancer
(44.2%), colorectal cancer (27.2%), and esophageal can-
cer (13.5%) (Table 1). The ASR distribution of cancers
in different age groups of both genders is presented in
Table 2. ASR in men and women was equal to 5.56 and
4.03 for esophageal cancer, 20.44 and 10.14 for gastric
cancer, 1.61 and 1.4 for pancreatic cancer, and 10.86
and 8.74 for colorectal cancer. The mean age of patients
with colorectal cancer was significantly lower than the
other patients (p=0.000). There was a significant dif-
ference between men and women in terms of affliction
with gastrointestinal cancers, as the number of men
afflicted with esophageal, gastric, and colorectal can-
cers was more than women (p=0.008). The frequency
of residence in rural areas was higher in esophageal,
colorectal, and pancreatic cancers, whereas most pa-
tients with gastric cancer were inhabitants of urban
areas (p=0.000). Among 732 patients whose cancer di-
agnosis were based on pathological examinations, the
findings obtained in this study showed that most cases
of esophageal, gastric, and colorectal cancers were of
moderate grade (Table 3).

Discussion

In the present study, the most prevalent gastrointesti-
nal cancer was gastric cancer with an ASR of 20.44 and
10.14 for men and women, respectively. A study con-
ducted by Somi et al[31] on gastrointestinal cancers
in Ardabil Province showed that gastric cancer was the
most prevalent type of cancer with an ASR of 23.1 and
7.69 for men and women, respectively.This is somewhat
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Table 1. Frequency of different type of gastrointestinal

cancer in the north of Iran

Type of cancer Frequency (%)
Stomach 582 (44.2)
Colorectal 358(27.2)
Esophagus 178 (13.5)
Pancreas 57 (4.3)
Small intestine 35(2.7)
Liver and intrahepatic bile ducts 12(0.9)
Gallbladder 8(0.6)
Anus and anal canal 3(0.2)
Other and unspecified parts of biliary tract 10 (0.8)
Other and ill-defined digestive organs 75(5.7)
Total 1318 (100)

consistent with the results of this study. Sierra et al.[32]
(2016) reported that the ASR of gastric cancer in Central
and South America is equal to 19.2-29.1 for men and
9.7-15.1 for women.However, the prevalence of gastric
cancer is very low in some areas like Saudi Arabia, as it is
not classified among the 10 common cancers.[33]

In the present study, the ASR of esophageal cancer
was equal to 5.56 for men and 4.03 for women. These
figures were reported to be 9.69 for men and 7.35 for
women by Somi et al. [31], a bit more than those of
the present study. Zhao et al.[34] (2008) showed that
the ASR of esophageal cancer is equal to 12.4 for both
men and women in China.In a study conducted in
four countries in West Africa, this figure for men and
women was equal to 47.2 and 30.3 in Blantyre, 33.4
and 25.3 in Harare, 36.7 and 24.8 in Kampala, and 22.6
and 21.6 in Nairobi,[35] which are more than those ob-
tained in the present study.

Table 3. The relation between different types of gastrointestinal cancer with age, sex, district and cancer differentiation
Esophagus Stomach Colorectal Pancreas P-value

(n=178) (n=582) (n=358 (n=57)

Age

mean+SD 69.2+£14.9 67.3£14.5 62.5£15.8 68+12 0.000

Sex

Male; n (%) 105 (59) 383 (65.8) 201 (56.1) 29 (50.9 0.008

Female; n (%) 73 (41) 199 (34.2) 157 (43.9) 28 (49.1)

District

Urban; n (%) 78 (58.2) 178 (42.1) 162 (62.8) 24 (61.5) 0.000

Rural; n (%) 56 (41.8) 245 (57.9) 96 (37.2) 15 (38.5)

Grade (differentiation)

Well; n (%) 14 (25.5) 16 (13.9) 42 (38.9) - 0.000

Moderate; n (%) 25 (45.5) 51 (44.3) 57 (52.8) 2 (40)

Poor; n (%) 16 (29.1) 48 (41.7) 9(8.3) 3 (60)




— N
o O
=4 IS¥E 08T 09T €IS ¢Y 0T9 S8S €€ 8TT Ol 90L 790  ¥EO0  8L0 600 [e301
3 g vESL vTL 6ZL 99l 10T T6T  ¥ST STL €60 850 /KO 80 L0 S00 000 yorwols
) 760 L0 600 900 6L0 910 SO0 00  OLO  £00 €00 000 000 000 000 aunsaUI [lews
S5 0L %00 €10 LL0O €20 LEO0  ¥€0 L0 OO  #00 000 €00 000 000 000 seainued
R 3 0¥0 %00 000 €00 000 SO0 ¥L'O £00 000 00 €00 000 000 000 000 e} Alel|iq jo sped
So payidadsun pue Jayi0
5% Tl LI0 ¥00 800 L0 OL0 620 /L0  ¥LO 00 €00 000 200 SO0 000 suebio aAnsabIp pauyap ||l pue 1330
=° 6€0 000 200 900 SO0 000 6L0 £00 000 000 000 000 000 000 000 1P 3]1q dl3edayenul pue J9AI]
2 ¥Z0 000 000 000 SO0 SO0 ¥L'O 000 000 000 000 000 000 000 000 Jappeq|ien
8% 050 650 0S0 /0L TS0 L0 SEO  LLO 810 900 900  ¥00 000 000 snbeydos3
896 8,0 IW0 ¥90 860 80T 6€L 80L €80 /¥0 v¥0 STO  9L'0 800 600 [e32310]0D
200 000 ZO0 000 000 000 000 000 000 000 000 000 000 000 000 [eued [eue pue snuy
X9s Yyjog
9597 L0Z €0T vTT S8E  IS¥ 06v LT STL  LOL 960 690  L€0  LZO 900 [e30L
vLOL  ££0 S80 9L ¥60 ¥SL 0T T80  SE€0 LSO S¥0  6C0  8L0  LLO 000 yoewols
v£0 800 000 000 820 OO 000 L0  £0O  £OO 000 000 000 000 000 aunsaUl |lews
o¥L 000 610 LLO 6L0 OO Z¥O LZO  £00 000 000 900 000 000 000 seanued
LEO 800 000 900 000 OLO 000 £OO 000 000 000 000 000 000 000 e Aieliq jo syed
payiadsun pue Jayio
¥80 800 SO0 900 600 000 8TO £L00 LZO 000 000 000 000 000 000 sueb10 aAnsaBIP
P3UY3P |1 pUe J3Y30
0€0 000 SO0 000 600 000 600 £00 000 000 000 000 000 000 000 12Nnp 3|1 d1edayeiiul pue JaAI
620 000 000 000 600 OLO 600 000 000 000 000 000 000 000 000 Jappe(q|ien
€0Fv LE0 TS0 vE€0  TZL  LE0  SL0  LZO  L00  L00 €10 900 SO0 000 000 snbeydos3
V'8 0L0 €€0 00 60 97T €L 680 640 9€0 8E0 620  ¥L'O L0 900 [e35210]0D)
S00 000 SO0 000 000 000 000 000 000 000 000 000 000 000 000 [eued [eue pue snuy
Slewa
0Ty (V'€ OL'E  [6€ 8SS ¥6L €89 0%  OEE 641 9L S50 LE0  SL0  ZLO [e3oL
vr0Z YL /9L v0T  L0E  ¥EY  €0€ 69l LSl ¥90 6¥0 8Z0  v00 000 000 yoewols
0L €10 910 LL0O 600 LTO OL0 000 ¥LO  £00 900 000 000 000 000 aunsaUI |[ews
l9L  £00 800 LL'O 820 €50 0ZO0 ¥L'0O  ¥L'0O  £00 000 000 000 000 000 seanueq
050 000 000 000 000 000 620 £O0 000 £OO 900 000 000 000 000 e} Aleljiq jo sped
pauiadsun pue Jay1Q
09L €10 %00 LLO 6L0 LZTO 620 820  £00  L00 900 000 Y00  OLO 000 sueb10 aAnsabIp
pauyap (|1 pue J3YIO
#0000 000 LLO 000 000 620 £O0 000 000 000 000 000 000 000 12np 3)1q d13edayesul pue I
0Z0 000 000 000 000 000 0Z0 000 000 000 000 000 000 000 000 J2ppe[q|ien
955 990 S90 ¥90 €60 ¥/0 8,0 6v¥0 /TO 620 000 900 Y00 000 000 snbeydos3
980l S80 640 980 TOL 06l 99l [ZL L'l LSO 6¥0 TTO  8L0 SO0  ZLO |32210]0D)
BTN
leYoL S8=< ¥8-08 6L-SL bL-OL 69-S9 ¥9-09 65-SS PS-0S 6V-St vh-Ob 6£-SE VEOE 62-ST HT-0C dnoig

418

S9X3S Y}0q Ul Jadued eunsajulonseb jo sadAy Juaiayip Jo Ysy  ‘z ajqel



Hedataizadeh-Omran et al.
Epidemiology of Gastrointestinal Cancers

The study results also showed that the ASR of pan-
creatic cancer is 1.61 for men and 1.4 for women. This
figure was reported to be equal to 0.2 for both gen-
ders by Somi et al.[31], which is less than those of the
present study. In contrast, in a study conducted by
Chen in China in 2011, this figure was obtained to be
5.09 for both genders.[36]

One of the criteria to assess the quality of the pop-
ulation-based cancer registry is the diagnosis type.[37]
In the present study, the cancer diagnosis was based on
pathological examinations, DCO, and clinical exami-
nations in 732 (55.5%), 391 (29.7%), and 195 (14.8%)
patients, respectively. In a study on population-based
cancer registries in Japan, the 25 rate was equal to 13.2-
14.1%.[38] However, this ODC figure was obtained
at 0.9% in another study less conducted in Norway in
2009,[39] which is much than that of the present study
and the latter. Although the DCO rate was high in the
present study, it is not alarming for the population-
based cancer registry in the first year.

Overall, the prevalence of gastrointestinal cancers
in men was 1.5 times higher than women. In a pathol-
ogy-based cancer registry study conducted by Somi et
al.[31] in Ardabil, the prevalence of gastrointestinal
cancers in men was 1.7 times higher than that of wom-
en,which is consistent with the findings of the present
study. Ardabil Province, also located in the Northen
strip of Iran, like Mazandaran, is one of the three prov-
inces of Iran where gastrointestinal cancers are highly
prevalent.

The highest crude rate of gastrointestinal cancers
was related to Savadkuh and Ramsar. Savadkuh is one
of the highland towns in Mazandaran Province and
Ramsar is also a region with high natural radiation,
where people are exposed to excessive levels of radium.
Garrido showed that living in highlands is associated
with a higher risk of cancers, such as gastric and col-
orectal cancers.[40] The findings of Akan et al.[41]
(2014) showed a significant correlation between high
natural radiation and the incidence of gastric and
esophageal cancers.

One of the strengths of the present study is that it
was the first population-based cancer registry in one of
the regions of Iran with a high prevalence of gastroin-
testinal cancers. On the other hand, one of the limita-
tions of this study was the high level of DCO, which
is expected to reduce in future years through the ex-
pansion of the cancer registry. According to the study
results, the survival rate of patients with cancers is rec-
ommended to be included in the cancer registry.
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Conclusion

The study results suggested that gastrointestinal cancers
account for a substantial percentage of cancers in north-
ern Iran. It was found that gastric cancer is the most
prevalent type of gastrointestinal cancers in this region.
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